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Tom tat

Dau khai thac tai cdc mo clia Lién doanh Viét - Nga “Vietsovpetro” cd nhiét do dong déc, ham lugng paraffin, asphaltene cao; trong
khi d6 nhiét do miéng giéng thap tao thanh cac I6p lang dong trong hé théng thu gom van chuyén dau va khi, gay ra céc nguy co va rii

ro khi van hanh dudng ong.

Bai bao phan tich cac yéu td dnh hudng dén hiéu qua hoat dong phong thoi lam sach tuyén dudng 6ng van chuyén dau tir gian CTC-1
(md C& Tam) dén RP-2 (md Rong), bé Citu Long, céc gidi phap va cach thic van hanh hé théng dutng 6ng nham nang cao hiéu qua qud

trinh lam sach duong dng bang gidi phap phdng thoi.

Turkhéa: Thu gom van chuyén dau khi, dudng 6ng, phong thoi, mé Cé Tam, bé Cliu Long.

1. Giéi thiéu

Vietsovpetro dang khai thac dau va khi tai cac mo
thudc bé Cliu Long gém Bach H8, Rong, Gau Tréng, Thd
Trang, C&4 Tam... Dau khai thac tai cac md nay c6 ham
lugng paraffin cao (18 - 25%), nhiét d6 dong ddc cao (28
- 40°C).

Trong hé thng dudng 6ng thu gom van chuyén dau
khi c6 nhiéu tuyén 6ng ci, trudc day khéng dugc boc cach
nhiét.

Trong giai doan san lugng suy giam, nhiét d6 cta san
pham khai thac tai miéng giéng thap, cudng d6 1dng dong
paraffin, asphaltene ¢ xu huéng ting nhanh, gay tén ap
cao trong hé théng thu gom va c6 nguy co diing khai thac
do tac dudng 6ng [1].

Gidi phap phoéng thoi lam sach dugc 4p dung trong
cac diéu kién dac thu ctia hé théng thu gom van chuyén
dau va khi tai Vietsovpetro da dugc t6i uu hoat déng va
nang cao tinh 6n dinh cGa hé théng.
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2. Phéng thoi lam sach dudng éng tai mé Ca Tam

2.1. Hé théng thu gom sdn phdm khai thdc tai mé Cd
Tam

Gian CTC-1 md Ca Tam thudc Lé 09-3/12 nam céach
diém thu gom dau RP-2 mé Réng khoang 17 km.

Trén gian CTC-1 13p dat binh tach (UPOG) dé sc bo
tach khi ra khoi san pham ctia CTC-1. San pham ctia CTC-1
& dang dau bao hoa va khi dugc dua vé binh chia C-2-1
trén RP-2; sau khi dugc tach khi b6 sung, dau dugc bom di
UBN-6“VSP-02" bang may bom.

Pudng 6ng thdng CTC-1 - RP-2 ¢6 chiéu dai 16.694
m, dudng kinh 323,9 x 15,9 mm theo chuan API 5L Gr X60.

C6 2 6ng dung vai dudng kinh 323,9 x 15,9 mm theo
chuan API 5L Gr X60; d6 cao ctia 8ng ding trén CTC-1 la
59,2 m, trén RP-21a 52,2 m.

Téng chiéu dai cta dudng 6ng CTC-1 — RP-2 Ia
16.805,4 m, thé tich dudng éng la 1.125,6 m3.
2.2, Hoat déng phéng thoi lam sach duéng éng CTC-1
- RP-2

Dau thé khai thac tir gian CTC-1 ¢6 cac tinh chat co
ban nhuBang 1.
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Hinh 1. Hé thong thu gom vdn chuyén ddu khi tai mé Cd Tam.

Bding 1. Tinh chdt ca ddu thd khai thdc tir gian CTC-1, md Cd Tam

Tinh chat
Nhiét do két tinh paraffin (°C)
Nhiét do dong dac (°C)
D0 nhét tai 50°C (mPa.s)
Ham lugng paraffin (% khéi luong)
Ham lugng asphaltene (% khdi lugng)
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Hinh 2. Diém két tinh paraffin.
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Hinh 3. Diém chuyén pha.

Khoang gia tri
56-65
31,5-36,5
229-337,7
23,7-247
75-149

Dau khai thac tai mé Ca Tam cé nhiét do xuat
hién tinh thé paraffin cao (trén 60°C), trong khi nhiét
d0 tai miéng giéng kha thap (40 - 45°C), nén trong
hé théng thu gom truéng hgp khéng gia nhiét, chat
luu sé dugc van chuyén trong ving tao lang dong
paraffin. Nhiét d6 dong dac ctia dau Ca Tam khoang
32-36°C cao hon nhiét d6 maéi truong (21 - 31°C) sé
hinh thanh cac I16p dau dong trong dudng éng, déac
biét khi dugc van chuyén vao céc giai doan nhiét do
moi trudng nudc bién thap trong nam.

2.2.1. Phdng thoi lam sach duong 6ng CTC-1 - RP-2
trong giai doan khéi dong dudng éng

Trong giai doan khai déng dudng 6ng, dau khai
thac tai gian CTC-1 khong dugc gia nhiét va van
chuyén vé gian c¢6 dinh RP-2 dé tach khi va bom di
tau néi chira dau dé xur ly tang tr va xudt ban.

Hinh 4 va 5 thé hién cac théng s6 vé luu lugng
va muc do tén nhiét cda tuyén dudng 6ng CTC-1 -
RP-2 trong thai gian dau van hanh.

Trong khoang thoi gian dau van hanh hé théng
dudng 6ng, luu lugng khai thac ctia CTC-1 ¢ xu
hudng gidm dan, lam tdng muc do tén nhiét trong
dudng 6ng CTC-1 — RP-2. Nhiét do cla chat léng
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Luu lugng 16ng (m*/ngay)

Nhiét d6 dong dac (°C)
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Hinh 4. Luu lugng Iong gian nhe CTC-1.
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Hinh 6. Nhiét d¢ déng ddc ca ddu CTC-1.

Hinh 7. (éin wax thu dugc sau khi phong thoi.
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Miic ton ap (atm)
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Hinh 5. Ton nhiét ctia tuyén duong dng.

15/1 472 24/2 16/3 5/4 25/4 15/5 4/6 24/6 14/7 3/8

Ngay
Hinh 7. Ton dp trong hé thdng thu gom.

CTC-1 gidm déng ké tir 64°C xudng 42°C do
téc d6 dong chat long giam, nhiét d6 cla
dau vao trén RP-2 giam tir 43°C xuéng 32°C.

Nhiét d6 ctia dau CTC-1 khi van chuyén
vé RP-2 trong khoadng 32 - 35°C, tiém can véi
nhiét d6 déng dac cua dau.

Pudng 6ng CTC-1 - RP-2 dugc tién hanh
phong thoi véi tan suat 15 ngay/lan nham
lam sach cac can lang paraffin, asphaltene
trong qua trinh van chuyén. Lugng cén thu
dugc sau cac lan phéng thoi c6 xu hudng
tang dan, ap suat phong thoi tang nhanh.
Ngoai lugng I6n can hydrocarbon con thu
dugc lugng céan tap chat co hoc.

Ap suét t6i da tai gian CTC-1 tang lén
dan sau cac lan phéng thoi do céac yéu t6
sau:

- Kha nang tang nhanh I6p dau trén
thanh 6ng do giam nhiét dé cta dau CTC-1
van chuyén vé RP-2;

- D6 cling cla I6p cdn paraffin tang
1én.
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Bdng 2. Ap sudt phong thoi Iam sach dudng 6ng CTC-1— RP-2

Thai gian phong thoi Ap suat phéng thoi (bar) Nhiét d6 nong chay wax thu dugc sau phang thoi (°C)
18/4/2019 93 72
19/5/2019 13 74
18/6/2019 17 5 75
18/7/2019 71,5
Tai 90°C Tai 80°C Tai 70°C Tai 60°C Tai 50°C
Hinh 8. Ciu triic tinh thé paraffin & cdc nhiét dd khdc nhau.
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Hinh 9. Lang «dn tap chdt co hoc dugc loc sach khéi ldng dong thu dugc sau khi phdng thoi (dnh dudi kinh hién vi soi ndi véi dg phong dai 10 lan).

Bding 3. Ham long chdt hitu co va tap chdt co hoc thu duoc sau khi phdng thoi lam sach duding éng CTC-1— RP-2
Ham lugng (% khéi luong)

Mau ca . .
aucan Chat hitu co Tap chét ¢ hoc
Lang dong chat co hoc 23,91 76,09
Lang dong paraffin 94,36 5,64
6 Wax CTC-1, thang 5/2019 200 Wax (TC-1, thang 7/2019
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Hinh 10. B§ ciing ctia paraffin ldng dong & cdc nhiét dd khdc nhau.
Ap suét tding nhanh sau méi lan phéong thoi gay ra 2.2.2. T6i uu hoat déng phéng thoi tuyén 6ng CTC-1 — RP-2

nguy co v, tac thoi khi phéng, anh huéng dén kha nang . , ke e
. . , R , v Nguy co trong hoat ddong phéng thoi doi véi tuyén

hoat dong cling nhu tinh toan ven cda tuyén éng CTC-1 . . . e e a

S RP-2 ong CTC-1 — RP-2 bat nguén tu van chuyén dau nhiéu
' paraffin trong diéu kién luu lugng va nhiét d6 thap.
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Hinh 11. Tinh chdy cia cdn ldng theo nhiét do.
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Hinh 12. Thanh phdn cdn ldng trong dudng dng.

Cac két qua nghién ctu cho thay, tang dinh lugng xt
ly hoéa chat gidam nhiét d6 déng dac (PPD) sé lam giam
cudng do ldng dong paraffin cia dau khai thac tai CTC-1.

Dau khai thac tai cac giéng khac nhau sé cé céc tinh
chat tuong d6i khac biét khi xtr ly bdng PPD. Nham t6i
uu kha nang xt ly dau trén céc giéng cta gian CTC-1
Vietsovpetro da tién hanh thr nghiém cac ché do xa ly
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khac nhau theo cac dinh lugng khac nhau trong dai 750
-1.500 ppm.

Hiéu qua x ly dau bang PPD phu thudc vao nhiét
dé xt ly. Déi véi cac giéng dugc trang bi 6ng xung luong,
PPD dugc bom xudéng giéng tai d6 sau 2.000 - 2.500 m.
Cac giéng khong c6 6ng xung lugng, PPD dugc bom theo
dong khi gaslift.
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Hinh 13. Ddu khai thdc tirmd Cd Tam khi dugc xix Iy bdng 750 - 1.500 ppm PPD.
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Hinh 14. Thi nghiém ddnh gid ldng dong wax bdng hé thng mé phdng ducong dng.
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Hinh 14. D6 thi d6 nhdt cia ddu bdo hoa khi'tai 2 atm. Hinh 15. B4 thi d6 nhdt ciia ddu bao hoa khi'tai 5 atm.

Khi hoa tan bao hoa trong dau véi ham lugng cao khac nhau cho thay tang ap suat bao hoa khi sé lam giam
€6 xu hudng lam gidm lugng paraffin tao thanh, gidam  d6 nhot dau khoang 8 - 10 lan.
dé nhét ciing nhu miic do lang dong paraffin bam trong

o ; Van tai 6ng ding RP-2 dugc diéu chinh dé tang ap
tuyén ong. Cac nghién clu tai cac dai ap suat bao hoa

suat tur 3 bar l1én 11 bar, tang lugng khi bao hoa va dam
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80 lam sach dudng 6ng bang thoi, duy tri hoat dong san xuat
70 o khai thac an toan va hiéu qua déi vai tuyén dusng 6ng
_ 604t van chuyén dau CTC-1 - RP-2.
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. LY 4 . cao ddi vdi cac tuyén 6ng van chuyén dau nhiéu paraffin.
0 l Tuy nhién, qua trinh phéng thoi lam sach dudng 6ng
20 30 4 50 60 thudng di kém véi rui ro, c6 thé dnh hudng dén hoat déng
‘ Nhiét 49 (C) van hanh cing nhu tinh toan ven ctia dudng éng dan dén
Hinh 16. DG thj @9 nhdt cia ddu bdo hoa khi tai 8 atm. nguy ca phai ngiing khai thac dau va khi. Viéc 4p dung cac
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5] - = -ﬁ“:- > o | i chat chéng d(f)hg, xt ly dau tai cac dai nhiét d6 cao bang
40 Wt  wmpett o, Parlll s _J_' |l bom hoa chat theo dudng 6ng xung lugng va dudng
- - N v o
a5 Fh '_-:'._-."'r"‘ ® Ui T L |/ it gaslift, s&r dung van diéu tiét dé tang muc dd bao hoa khi
£ il ndl P S LD 4 I el g et trong dau... da dem lai hiéu qua trong viéc gidm thiéu rai
20 ojs “s [ aid ol
- ‘ 1 '- . . \ P . Y Ny ~ e =3
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210 & "': cac tuyén 6ng van chuyén dau nhiéu paraffin & nhiét do
g - va luu lugng thap.
2 P e o Tai liéu tham khao
Hinh 17. 9(5thldénhm(dadﬁudehbakhitﬂlHatm [’I] A'r.AxmaneeB’ ®am TxaHb BMHb, Byﬁ YoHr

XaH, Jle Xbly ToaH, HryeH Xoan By, n A.N.Mwnxannos,

bdo dau duoc van chuyén & trang thai bao hoa khi, gitp “OnTMMu3auma 6e3HACcOCHOro TpaHCMopTa MpoAyKuuUu

gidm hién tugng tich tu chat 1dng (slugging) va giam

. A CKBaXWUH B  YCJIOBMAX  MOPCKOW  HedTepaobblumn’,
lugng paraffin dugc tao thanh trong dudng 6ng.

HegpmsaHoe xo3aticmeo, Homep 11: c. 140 - 142, 2017. DOI:
Ap dung céac gidi phap trén da gidm dan 4p suéat 10.24887/0028-2448-2017-11-140-142.
phong thoi xuéng con 9 - 11 bar, ddm bao an toan khi

OPTIMISING THE OPERATION OF PIPELINES EQUIPPED WITH PIGGING
SYSTEM FOR TRANSPORTING CRUDE OIL WITH HIGH PARAFFIN CONTENT

Nguyen Lam Anh, Le Dang Tam, Nguyen Van Thiet, Bui Trong Han, Pham Thanh Vinh, A.G Axmadev, Chau Nhat Bang
Nguyen Huu Nhan, Doan Tien Lu, Tran Thi Thanh Huyen, Le Thi Doan Trang, Dinh Quang Nhat, Phan Duc Tuan
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Summary

Oil produced at Vietsovpetro’s fields has high paraffin and asphaltene content and high pour point temperature; meanwhile the low
temperature at the well head causes paraffin and asphaltene deposition to form in the collection and transportation system, causing hazards
and risks during the pipeline operation.

The paper analyses the factors affecting the efficiency of the pigging operation to clean the oil transportation pipelines from the (TC-
1 platform (Ca Tam field) to the RP-2 platform (Rong field), Cuu Long basin, solutions and how to operate the pipeline system in order to
improve the efficiency of the pipeline cleaning process by pigging.

Key words: Oil and gas gathering and transportation, pipeline, pigging, Ca Tam field, Cuu Long basin.
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